Photodynamic therapy activated STAT3 associated pathways: Targeting intrinsic apoptotic pathways to increase PDT efficacy in human squamous carcinoma cells.
5-Aminolaevulinic acid-based photodynamic therapy (ALA-PDT) has been used for part of squamous cell carcinoma (premalignant conditions or in situ cutaneous SCC-Bowen disease). However, mechanism of ALA-PDT is not fully understood yet on the cell apoptosis pathway. The aim of this study was to further investigate the effect and mechanism of 5-ALA-PDT on human squamous carcinoma A431cells. Apoptosis and cell viability after PDT were evaluated using Annexin V-FITC apoptosis detection kit and MTT assay. The mRNA and protein levels were detected by quantitative real-time polymerase chain reaction (qRT-PCR) and Western blot. Our data showed that 5-ALA-PDT significantly inhibited cell proliferation (p<0.05), but there was no significant difference when the photosensitizer reached to 4.8mM. The inhibition in cell proliferation after 5-ALA-PDT treatment was correlated to more cells being arrested in the G0/G1 phase of the cell cycle (p<0.01). Immunocytochemical observations using anti-active caspase-3 antibodies showed active caspase-3 was translocated from cytoplasm to nuclear during apoptosis. STAT3 and its downstream gene Bax and BCL-2 were changed after 5-ALA-PDT treatment for the mRNA and protein expression. Our studies confirmed that 5-ALA-PDT might be an effective treatment for human squamous carcinoma by inhibiting the tumor cell A431growth and for the first time demonstrated that the expression of STAT3 was significantly reduced at 24h after 5-ALA-PDT treatment.